These results show that neither the suckling stimulus nor high levels of prolactin post partum delay the return of ovulation and fertility in the common marmoset, a result in contrast to that for all other primate species so far investigated.
Introduction
Lactation in women is associated with amenorrhoea and infertility (see McNeilly, 1979 , for references). Both the suckling stimulus and high levels of prolactin associated with lactation have been implicated as causal agents, but which of these two components is the more important has yet to be resolved. Lactation is also associated with a period of infertility in other primates, e.g. the rhesus monkey (Weiss et al., 1973) , Savannah baboon (Attmann, Attmann & Hausfater, 1978) , chimpanzee (Tutin, 1980) and gorilla (Harcourt, Fossey, Stewart & Watts, 1980) . In contrast, lactation in the common marmoset monkey is not associated with any apparent post-partum infertility, in spite of continued sucking by the infant and its complete dependence on maternal milk for up to 100 days (Lunn & Hearn, 1978; Chambers & Hearn, 1979; Lunn & McNeilly, 1981) . We have therefore validated a heterologous radioimmunoassay for prolactin in the marmoset and studied the changes in plasma prolactin concentrations during the ovarian cycle (approximately 17 days) and lactation.
Materials and Methods Animals
The 27 marmoset monkeys used (285-360 g body wt) were sexually mature. Full details of their management have been published previously (Hearn, Lunn, Burden & Pilcher, 1975) . Animals were exposed to natural light with additional illumination between 06:00 and 19:00 h.
Experimental procedures
To assess the changes in plasma levels of prolactin during the ovarian cycle, 10 cyclic female marmosets housed individually with vasectomized males were bled (0-5 ml) every 3rd day for 30 days. Normal ovarian cyclicity was determined by measurement of the levels of progesterone in the same samples .
During pregnancy and lactation, 13 marmosets were bled (0-5 ml) between 1 and 14 days before the expected date of delivery and then every 3 or 4 days up to 90 days post partum. After parturition mothers and their surviving infants remained in the mother's peer group (Abbott & Hearn, 1978) .
To obtain blood samples the animals were held in a restraining device (Hearn, 1977) , and blood samples were taken between 09:00 and 12:00 h without anaesthesia from the femoral vein with a heparinized syringe and placed on ice. The blood was centrifuged in the syringe barrel at 500 g for 20 min at 4°C and the plasma samples were stored at -20°C until assayed for prolactin.
Measurement ofprolactin
Marmoset prolactin was measured by a heterologous double-antibody radioimmunoassay described in detail previously (McNeilly & Friesen, 1978) . The assay uses a guinea-pig anti-human prolactin antiserum with 125I-labelled ovine prolactin as tracer and ovine prolactin (NIH-P-S6, 26 i.u./mg) as standard.
Specificity. Previous studies with a wide range of hormones from several species had shown this assay to be specific for prolactin (McNeilly & Friesen, 1978 Prolactin levels during the cycle The changes in plasma levels of prolactin were synchronized around the first day that plasma progesterone concentrations were >20 ng/ml (=Day 0), indicative of the start of the luteal phase . No significant differences were apparent in mean levels of prolactin (Text- fig. 3a ) although individual animals showed increased values in the follicular (Text- fig. 3b ) and/or luteal phases of the cycle (Text-fig. 3c ). Ovulation followed by a rise in plasma progesterone levels occurred in all 13 animals post partum (Table 1 ). Plasma levels of progesterone and the duration of the luteal phase were not significantly different from those in the normal non-pregnant female. Twelve animals became pregnant during the observation period, 5 conceiving during the first and the remainder during the second cycle post partum. The time to first ovulation assessed by progesterone levels > 20 ng/ml was not significantly different between the three groups but time of conception was significantly delayed (P < 0-05) in both groups of lactating mothers compared to the non-lactating females (Table 1) . Prolactin concentrations around conception were also significantly higher (P < 0-05) in the lactating females than in those not lactating (Table 1) Lactation in the marmoset was associated with elevated plasma concentrations of prolactin similar to those in the rhesus monkey (Butler et al., 1975) and in women (Rolland, Lequin, Schellekens & de Jong, 1975) , but unlike the responses of these primates, suckling and its associated hyperprolactinaemia in marmosets were not associated with any delay in the return to ovulation post partum. Similarly, the luteal phase associated with first ovulation was of normal duration and progesterone levels were normal. The first post-partum cycle was also capable of leading to a pregnancy unlike the situation in breast-feeding women in which luteal function after first ovulation is usually inadequate (Delvoye, Badawi, Demaegd & Robyn, 1978; McNeilly, 1979 McNeilly, , 1980 Duchen & McNeilly, 1980; McNeilly, Howie & Houston, 1981) . In this particular study, the time to conception was delayed in lactating marmosets (Table 1) . Nevertheless, whether conception occurred in the first or second cycles post partum appeared to be a random event since 3 marmosets suckling twins conceived at the first ovulatory cycle. Considering birth intervals in the colony as a whole (n = 250), lactation per se does not influence the time of resumption of ovulatory cycles or conception post partum (Lunn & McNeilly, 1981) .
The reason for the differences in the pattern of return of fertility in lactating marmosets compared to other primates is uncertain. Primates with a long period of infant dependancy on the mother and who are immature at birth, e.g. man, chimpanzee and gorilla, have long lactation-induced birth intervals (Short, 1980) . In the marmoset gestation is relatively long for such a small mammal, the young are well developed at birth, grow rapidly and are relatively independent of the mother by the time the next young are born, approximately 160 days later (Lunn & McNeilly, 1981 ). It appears therefore that the marmoset has no need of a lactationinduced delay in the resumption of fertility. Nevertheless, the present results clearly show that high levels of prolactin and a maintained suckling stimulus are associated with lactation in the marmoset, and that the animal is not susceptible to the inhibitory influences of these stimuli on reproductive function, a feature unique in primates studied so far.
